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(54) NON-AQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-aqueous secondary battery of a high capacity, 
which is excellent in cycle characteristics. 

SOLUTION: In a non-aqueous secondary battery having a positive electrode, a negative 
electrode and a non-aqueous electrolyte, the negative electrode is made of a silicon alloy or a 
tin alloy. The silicon alloy is preferably an alloy of Si and Fe or Si and Ni, wherein the content of 
Si in the silicon alloy is preferably 50mol% or more. The tin alloy is preferably an alloy of Sn and 
Fe or Sn and Ni, wherein the content of Sn in the tin alloy is preferably 50mol% or more. 
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ifeliS i L i 4 /ilt-Cli^<, S i L i 2 i L i fc*%-£trS i L i „ (0^x^5 

i 4 fconTfffljjsTio 
[0 0 2 0 ] 

y'j3>^HTS i 2 FeSrfliJKW, ^O-fbfiERJSSr^-T t . TfEOSt (2) <7) «t 

9 I- ft £ o 

[ 0 0 2 1 ] 

S i 2 F e + 8 L i * + 8 e" -* 2 S i L i « + F e ( 2 ) 

[ 0 0 2 2 ] 

±153; (2) WJ:^:> 1*;V<7)S i 2 F e fctt 8 £*<*>L i * <h e " jWB** 
tL, 2*^^)S i L i 4 t 1 t^OF e**4fife1-*o *Jlllfc#8&4f&4feftWt S i L i 4 "C 

^> > ±ej^ (2) ofe5a-cm*$*tft 8S*ol r lii-^T^io^^Tt^n^ 

[ 0 0 2 3 ] 
[0 0 2 4 ] 

*OLi-AU Li-Pb, Mg, Si ©^A l^Pb, M g ft t fi^ft «3 > L i 
[ 0 0 2 5 ] 

Zotzsb, 3teR*"9-W ^JWcfc^T, J&l&JfOS i L i 4 **tt*Mfc**H*fe C LT , 

t> «9 K ft S o 

[0 0 2 6 ] 

Fe^Ni ft t'<7)L i 4 v»&JRfc S n i <7>£-#-C& «9 , ^<0WJ 

fcLTIi, fctxJf, Sn 2 Fe> S n 2 N i ft fc'^tf £ tL**«, £ti mT 
IS S i 2 F ea>»-frfcl@]^ai*S:JIB^F-e§*o 



[0 0 2 7] ^ 

±!B^X<75^4>> ^mc&RBtt, TfE<^ (3) ^5>C Uj^J:?^ S 
n 2 F. e +-8 L i 1 + 8 e " — 2 S n L i 4 + F e (3) 
Sn 2 N i + 8 L i * +8 e" -*■ 2 S n L i , + N i (4) 

ltWSnj F e^S n 2 N i i:WLT8li<OL i * te' jWH»3*U 2*;u?)S 
nLi, i: 1*)U<7)F e^N i # J £l£U SnLi, Jifi&^li bTftfflU F e^N i 

8^fi<7)Li* (it^TCTS (SnLi, ) <7>£j&K€ffl£;}t, 'J A -f * ><7>*0ffl 

t> & ^ o > iM * t * f^E^^c^So 

[0 0 2 8 ] 

^OS^trat, S n<7)Jt^£*§ <niU:J: miSnL i tf>S£#< U 
[ 0 0 2 9 ] 

*5SWU*^T, SEISMS b "Hi, #^Pl5c?tLi>i < t^<^I<7) ! b<7)^^ffl1-^i 

(dHkli, **l-P*lL iCoOj , LiMn, 0 4 > L i N i 0 2 * if 

"C^-f**. £*lfc<GL i tC o<7)it> Li£Mn<Z>Jfc, L i k N i <?>Jt Wtffc^ftSfe*aj£j&> 

[0 0 3 0 ] 

fi/>y?^, a-#v-rj ? ?%k*<DmM®)Mk , titm, tfyyyftv-vrv 
JjH x. T UK b jEM^J * iDE*»T * * * v^ii S U j«W * Jn ^. - ^ b ttfc b 

, **i*&jsm (fcfcx.«N -^Afg. f-*^ e^s^tr) 

[0 0 3 1 ] 

nmiis fcfcxJf, ±f5*X£-&, ±f£XX<&£fc % <9 A/ (S?) ftg&tt. 7-fe 

46m^-Cft^^ bTcotttKtt±lfT£^T ) b J:^ 0 * bT\ Z.<D&fc<r>>&t bTfi, 

a-f >ma!u *^>^m^m^(i±ie«<7)*M^J^*D)±fi£^i-^xfi^0T^sib 

[0 0 3 2 ] 

x.tfl, 2->7F+yx^>, l, 2-yxF^yx?>, ^ot'l/^^-^-h, 

Xfl/>*-*^-f, y -/f-a7^^ 4 7h7tKU77>, 1, 3-^^77 

#&tfclJ2@tt±<0E£'i$&fc, fcfcx_»*L iCF, SO, , L i C, F, SO, > L 
iCIO, , LiPF, , LiBF, £ f<*>i§®£liMBrC 4 fctt 2 TO±£y§#f2 ttl 

[0 0 3 3 ] 



Jt J-JJO-XUiOt J MJ iUUH . XX. . XX 



- o 



[0 0 3 4 ] ^ V 

WSl 5/ym<7>S i, Fe«10 0 m g £ JjpMB LT, jig 1 6mmtH?0. 
[0 0 3 5 ] 

JEM^ti¥^^6 //mOL i C o 0, W2 0 0 m g K <9 0 m g ^f'Jf h 

77^nxfi.y l 0mgt£^U JnM^LTggl 6mmtf? 1. OmmO 

n j» t t <d *m wc o 

[0 0 3 6 ] 

* A 1/ - * 1 1 T (i * V x f- 1/ > £ ?L^H i: # V x * V > ££S;te-£ ; b-£*:fco£ 
ffl^, ^TkmfMt L-Oix^i/ ht^f;i/xf jv*-^ - h t<7)m$ik 
i : i(?)i^»L i PF 6 ^l^ejv/'J^ HVYt^S^TML£^®ft?t, 

li3mAT-3. 0VST% ^ESli 3 m At 4 . 2 V $ ^<nteWS&%WtM.*i8k »5 £ Lfc, 
[0 0 3 7 ] 
Jt*«l 

##Wt«v^S i 2 FeC^TS i 5 0 m g £jjpJE)» LTil# 1 6mm-elf? 

[0 0 3 8 ] 
Jfctt«2 

##0!-Cffl^fcS i a FeCtoS i 0 2 «&*10 0 m g friPMB LTitg 1 6 mm 
[0 0 3 9 ] 

±s^#«fcjt«w i - 2^m«feo*iiaw3te«t*oiHi<7>jj(*o*i(i : f-*ia 1 k^i- 0 ttz, 

[0 0 4 0 ] 

@n:/7tJ:7t, ##0!](i^HI<7)®tm-e^6 0 mA homft*#3EE3 *i, 45D@^>lftS 
•C#&6 0mAh<7)IWiPl»)ttS«o 2 ID S^JL(^4>, H 2 J: } KfiW&S\m 6 

0 mA ht^H'f ^JV#t4£^U ^ tlTWc 0 
[0 0 4 l ] 

ditfcWLT, Jfc«0fl 1 l*40lilO3lftt*5& s ft6 0 mA h"C##fll*:tSlJ|BI St 
mftt±*«j4 0mAht^*<*l9, * >l/*« <9 1 , H 2 fcjjS"*- J: ? 

[0 0 4 2 ] 

Jttt«2 fi«0lsl^3ftma^6 0mAh-C##«tt5H|^i:-C*SA«, ^Iel<7)Jfem 
S*i*fj 4 OmAh t0mM<V%J6 OmAhtJt^W^ot, fcrtfU 2@UsJlftWU 
13 2 tc^-T J: $ fc#j&mS3& s ft4 OraAhf^Uv^:, Jt«W 1 <^^{iS i L i , 

[0 0 4 3 ] 

XfSOJ:?^ ##^l^#*T^o^^)li N lOlelO^m-CS i L i„ * F ert^J&U 

0 mA h fcftm-f fcfc?>fcm5ES;}ta 0 
[0 0 4 4 ] 



n^^Fe^w i l i x «mu^ mm^Wt^^mmi)^^ 

[0 0 4 5 ] 
[3§W?>$&£] 

inn ^mtitmn 1 ~ 2 ^m?&«>H)Bi<7)3iEfts^i[i*^i-®-e*4o 
[@2] ^mt&mmi ~2o>nf&w4 9)v&&*7F;-tm-?$>z>o 

mjEtt%.%m%] mm 

[ffiIE<7>F*l#] 



[HI]' 




[^mniE 3 ] 

[Hj£^«l«§«] El 2 



